Several studies have been conducted by antioxidant properties of the Beta-carotenes in relation to their ability like prevention to coronary diseases. Similarly, 3 out of 4 randomized studies have shown that higher intakes or higher blood concentrations of β-carotenes are associated with the reduced risk of the Predictive Heart Disease (PHD). As vitamin A functions as an epithelial membrane regulator and provides immunity. In spite beta-carotene is the precursor of the vitamin A in the body, which also shows proportional relation to the body vitamin A concentration. However, beta-carotene is mostly addressing through its antioxidant properties. Similarly, a direct relation to the PHD by the pupil response effected by the pro-vitamin A have not been studied.
Introduction
The C40 tetraterpenoid pigment also called as carotenoids are mostly found in fungi, bacteria and plants. While in mammals the carotenoids are mostly obtained through plant resources [1] . The specifi ed conjugated polyene chromophore is not only responsible for absorption of light but also for certain photochemical properties hence it serves as a light harvesting pigment as well as photoprotective action. The antioxidizing role of the carotenoids is usually dependent on its polyene chain.
Low-Density Lipoproteins (LDL) are usually considered as good fat that circulates in the body. But if the oxidation of this LDL may take place by the increasing concentration of the freeradicals through proxy oxidative stress agents like hydrogen peroxide, then it might be considered as a potent precursor for the growth and development of atherosclerosis [2] . Now, another important aspect that was linked to the free radicals is cells reperfusion causing tissue damage to the heart walls. Similarly, to prevent these free-radicals from functioning, the indirect role of the anti-oxidants was suggested by antioxidant provitamin (-carotene), vitamins C&E. The evidence regarding these phenomena shows controversial fi ndings.
Some randomized trials have shown that higher intakes of -carotenes were related to the reduced risk of the Predictive Heart Disease (PHD) [3, 4] . The supplementation trial of 333 physicians in physician Health study shows that the physicians who take high -carotene in their diet have a low risk of cardiovascular diseases as compared to those who take low -carotene in their diet [3] . Another study conducted on 195
Turkish patients shows that low circulating -carotene cause cardiovascular disease in patients with low -carotene level as compared to healthy subjects [3] .
The status of vitamin A is measured in terms of pupillary threshold [5] . The psychophysical threshold testing is used to measure the dark fi eld adaptation. Wherein the subjects are adapted to dark stimulus and then they were exposed to light stimulus. The obtained threshold is usually considered as pupillary threshold. The dark adaptations arise because of protein-energy malnutrition while some defi ciencies of micronutrients are vitamin A, vitamin B, iron and zinc.
The defi ciency of vitamin A usually suppresses the regeneration of Rhodopsin [6] . Rhodopsin is a covalently bounded visual pigment to 11-cis-retinal. The visual pigment rhodopsin converts 11-cis-retinal into 11-trans-retinal thus signals transduction cascade is activated [7] . The beta carotenoids are usually measured as a safer form of vitamin prediction of heart disease. J Clin Res Ophthalmol 6(2): 031-035. DOI: https://dx.doi.org/10.17352/2455-1414.000061
A as it can be helpful in regulating intestinal absorption. The analysis of beta-carotene metabolism on pupillary response revealed that the response rate is highly variable. The variation may arise because of the individual differences in the intestinal absorption rate of chylomicron metabolism [8] . The process of aging can also affect the pupillary response in many ways. The pupillary response is highly related with age because it can affect pupil size, acceleration and maximum constriction velocity but the light latency remains unaltered [9] .
In hypoxic individuals the dim light also cooperates to the eye fl exibility. During the World War II the fi ghter pilots face diffi culties with their vision while fl ying at high altitude and hills [10] . Dark adaptation and oxygen defi ciency have very close association to each other. The mild hypoxia in night vision is highly sensitive. For example patients with carotid artery disease the dark adaptation is impaired due to the reduced arterial oxygen saturation [11] .
Advanced compact size pupillometer known as Portable Field dark adaptometer (PFDA) was utilized with highgoals video to record pupillary reaction with different light increments under the dull adjusted conditions. Like past gadgets, PFDA empowers the measurement of 3 factors, pupillary responsiveness (% change in pre-post diameter), pupillary threshold (≥15% change to light increment) and pupillary dynamics (Frames÷30) [10] , already tested in the RCTs at rural Zambia with carotenoids biofortifi ed maize [12] . Here we depict the benchmark co-relations between pupillary diameter changes and impact of beta-carotene (pro vitamin A), with its direct relation to the PHD.
Methodology

Study setting
The study was cross-sectionally designed, ethically approved from Ethical Review Committee KMU. The study was done at Institute of Basic Medical Sciences Khyber Medical University to observe the pupillary response of the normal and obese BMI adults in local population of Peshawar, co-relate it to beta-carotene concentrations (precursor of Vitamin A).
Study population
A total of 50 participants were recruited locally, out of which n=25 were normal BMI ≤ 25 and n=25 were obese BMI (≥ 30). The mean aged for the normal BMI was 27.68±7.53 while, obese BMI were mean aged 36.04±10.49. All the participants were having normal vision (6/6) with or without glasses and not have cataract were included.
Dark adaptometry
PFDA goggles ( Figure 1 ) has a camera element and a solidstate fl ash. First the goggles were adjusted comfortably to the patient and ensures that no light is entering form outside to the goggles. Patient was addressed to please keep their eyes open and looked straight. After that the patient's eyes were subjected to a fl ash of white light subsequent to allowing them to adjust at dark conditions. Stimuli of dim light, with increased in 0.4 log cd/m 2 occurred at the increment of 1 second and there were a total nine sessions, also a 10 seconds rest between the session was there to re-position the pupillary constriction. At the end of the nine sessions real time monitored video were recorded and Custom developed software will use to analyze pre-and post-fl ash images to quantify the patient's pupillary light refl ex. Total time taken for the whole procedure for the one patient was approximately 15 minutes.
Anthropometric data
Height, weight and waist were measure according to the standard operating protocols already discuss [13] . BPM & SpO 2 were measure with oximeter installed on the right index fi nger. 
Dark adaptation video analysis
Beta carotene analysis
Commercially available kit Human BCO 2 (Beta, betacarotene 9′,10′-oxygenase) ELISA Kit were used to analyzed beta-carotene.
Statistical analysis
Numerical data recorded from each patient was fi rst arranged and checked for any random error in the excel sheet. Based on distribution Anderson-Darling test was applied to check whether the data attributed to the normal/parametric or non-normal/un parametric distribution of trial variables. Data expressed from probability plot were presented either Mean/ St.dev or median/inter-quartile range (IQR) by descriptive statistics. Correlation of beta carotene with different variables were determined by Pearson correlations. Multi-effect linear regression models were used to associate pupillary threshold with study variables. 
Results
A total of 50 participants completed the trial, suggest the demographic profi le of the study participants. Age, Height, Weight, BMI, Waist Size and Beta-carotene were found signifi cant between the two BMI groups. While percent change in pupil diameter, pupillary threshold and dynamics were not signifi cant (Table 1) . Co-relation analysis of beta-carotene with study variables suggest signifi cant correlation with Pupillary Dynamics-Low intensity (p-value 0.02) in obese adults at Table  2 . Association of pupillary threshold was found signifi cant with Pupillary Responsiveness-Low & High intensities in both the BMI groups (Table 3) .
Discussion
A total of 9 (18%) impaired pupillary threshold was found prevalent in our subjects (both BMI groups), with the highest number at obese adults i.e. 5 (10%), based on standard ≥15% pupil change suggested by Labrique et al., [10] . Pupillary threshold was not found to be positively associated with the lowered beta-carotene levels. Further supported by the study which shows beta-carotene does not improve pupillary threshold [12] . Pupillary threshold ≥15 were found strongly signifi cant with pupillary responsiveness of low intensity (-2.9
to -1.3cd/m 2 ) as well high intensity (-0.9 to 0.1cd/m 2 ), in both the BMI groups indicating ≥15% change, cut off value for our population.
Because of the small percent (18%), impaired threshold in our population, the examination were focused on estimation of the pupillary light dynamics under dull adjusted conditions- in which a quicker reaction is developmentally essential for the fast location of the risk [14] . A slower pupillary reaction is corresponded with diminishing of the retinal fi ber layer, which is normal for eye ailments, for example, glaucoma [15] , but it was excluded by the criteria in our study. Low-beta carotene levels <0.09 umol/L, 96% were signifi cantly co-related with the delay's pupillary dynamics (velocity of pupil to which it reacts to external stimuli i.e. fl ash of light) in the obese BMI adults. However, in Normal BMI adults (<0.09 umol/L, 65.2%), we do not fi nd as such signifi cant correlation, possibly because of low percent of impaired beta-carotene levels, in addition to their age factor (27.68±7.53 Vs 36.04±10.49).
*p-value for normal values 2-t-test, non-normal values-Mann-Whitney test.
Further, if we could say, low pupillary response in the obese BMI adults is related to the prediction of the coronary heart disease (our hypothesis), which were supported by the 3 out of 4 trials, stating beta-carotene impaired levels are associated with heart risks [4] . But at the same time one study suggest higher beta-carotene levels are neither benefi cial for heart risks nor harmful [16] . Likewise, another study tells that low beta-carotene (low vitamin A levels) in the body, were only associated to lowered pupillary responsiveness of the eyes to the dark-adapted conditions, it does not improve the pupillary threshold [12] . But in our study, due to considering 3 factors, we fi nd low-beta levels are signifi cant with pupillary dynamic The strong positive relation between Spo2 and betacarotene was expected. As beta-carotene are immunologically active with the uptake of 8 molar of oxygen by producing nonvitamin A products through autoxidation [17] . While, low levels of oxygen immersion (Andean highlanders), were related with altogether more pupillary responsiveness [18] . However, we couldn't fi nd such association.
Our investigation has limitations. Above all, we design cross-sectional study and we were un-able to control cofounding factors like person staying awake late at night [19] .
Moreover, PFDA batteries backup up to 3hrs , you have to change another pair, if we are in the area where there is no electricity that may be a serious problem. The eyes are not recorded before the 10 minutes standard dark adaptation time; hence we were not aware whether the eyes were aligned with the center of the recording screen or not ( Figure 2 ). The dark adaptometer goggles connecting wire with the controller box is of the old generation (S-type), and some time causing trouble with taking time to install however in the busy fi eld work pressure its sometime misses, suggested to replace with HDMI and also there are blue screen issues during recording ( Figure  3 ). Videos recording were 30 frame per second (fps) but Tracker 5.0 video analysis showing 13 fps (Figure 4 ) when analyzing results (skipping some of the frames). Another big issue was custom software of PFDA only accept whole numbers, but in larger scale trial it may had a problem. Some patients complain about the device such as damaging to the eye. nyctophobia, headache, dizziness and timings (15mins). But with proper counselling that small problems were resolved in BiZiFED trial as well these cross-sectional studies. PFDA is next-generation, non-invasive device. very cost effective & recyclable and useful in community having cultural taboos such as the needle would cause HIV, social challenges (reluctant in given blood) and all the hematological protocols. In short this was a preliminary approach with this novel device (PFDA) to identify the prediction of heart risks with the limited budget and time. Here, we get a small-scale success, but further we recommend cross-over interventional trials with the addition of infl ammatory biomarkers (AGP & CRP) and serum/plasma heavy metal measurements in body.
